). The 13C-nmr spectrum (in D2O) of compound X-I showed the presence of three methylenes and four methines.
Compound X-I forms a tetraacetate, colorless needles (m.p. 9091°C).
The IH-nmr spectrum H2O) ). The 13C-nmr spectrum (in D2O) of compound X-II also showed the presence of three methylenes and four methines.
Compound X-II forms a tetraacetate, a colorless oil. The IH-nmr spectrum (in C6D6) of compound X-II tetraacetate, IIb, revealed a pair of quartets (5 3.90, b 4.06) of the side-chain methylene protons coupled with a proton (b 2.04, H-1) on the tertiary ring carbon atom. The splitting pattern of the H-2 proton (J3,2=11.4 Hz, J2,3=2.6 Hz) is typical of an axial proton with vicinal axial and equatorial protons, clearly suggesting the axial conformation of the H-1 proton. The splittings of the H-4 proton (J3,4= 2.6 Hz, J4,5eg. =6.4 Hz, J4,5ax =9.5 Hz) indicates the axial conformation of the H-4 proton. The fairly large coupling constant of J4,5eq. (6.4 Hz) can be explained by the effects of the configuration of electronegative substituents contributing to vicinal proton-proton coupling constants. WILLIAMS and BHACCA reported4) that, when a hydroxyl or acetate function is equatorial in a cyclohexane chair system, the observed Jae value is about 5.5-?-1.0 Hz, greater than the Jeff coupling of approximately 2.5 -3.2 Hz occurring when the substituent is axial. The above data established the structure of compound X-II as (1R)-(2,3,4/1)-1-hydroxymethyl-2,3,4-cyclohexanetriol, namely, 1,3-epivalidatol.
From the structure relationships of degradation intermediates obtained so far, it can be assumed that compound X-I is formed by enzymatic deamination of validamine, furthermore, * The notation J ,, is used to denote the coupling of an axial proton on the carbon atom bearing the electronegative substituent to an equatorial proton, whereas Jea is employed for the analogous coupling in which the proton on the electronegatively substituted carbon atom is equatorial.
